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[Arguments] 

(1) In the Notification of Reason for Refusal for this patent 
application dated on December 3, 2004, we received the 
following reasons for the rejection, 

(Reason 1) the invention according to claims 1 to 13 is 
unpatentable under the provision of Article 29, paragraph 2 of 
the patent law, 

(reason 2) the present application does not satisfy the 
requirements defined by the provision of Article 36, Paragraph 
4, and Paragraph 6 (i) and (ii) of the Patent Law. 

By filing the amendments submitted on the same date of 
this argument, we amend claims and detailed description of the 
invention. With the amendments, we believe that the reasons for 
refusal are eliminated. Hereinafter, the reason for it will be 
described. 

Note that the cited references 1 to 12 are as follows. 



Reference 1: 
002847 

Reference 2: 
337853 

Reference 3: 
084118 

Reference 4: 
271655 

Reference 5: 
230309 

Reference 6: 
307443 

Reference 7 : 
212119 



Japanese Patent Application Laid-open No. 2000- 

(e.g., Fig. 1, as to the condition) 
Japanese Patent Application Laid-Open No. Hll- 

(e.g., Fig. 1, as to the condition) 
Japanese Patent Application Laid-Open No. Hll- 

(e.g., paragraph [0007]) 
Japanese Patent Application Laid-Open No. Hll- 

(e.g., Figs. 5-7, paragraph [0040]) 
Japanese Patent Application Laid-Open No. H06- 

(e.g., Fig. 3, paragraphs [0026] and [0048]) 
Japanese Patent Application Laid-Open No. Hll- 

(e.g., paragraphs [0007] and [0008]) 
Japanese Patent Application Laid-Open No. H04- 
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(e.g., Figs. 1, 11, and 12) 
Japanese Patent Application Laid-Open No. S51- 

(e.g., Figs. 2-4) 
Japanese Patent Application Laid-open No. H10- 

(e.g., Figs.) 
Japanese Patent Application Laid-Open No. S62- 

(e.g., Figs. 4 and 5, and line 11 of right-top 
column to line 13 of left-bottom column in page 4) 
Reference 11: Japanese Patent Application Laid-open No. H07- 
287180 

(e.g., paragraphs [0003] and [0015], Fig. 1) 
Reference 12: Japanese Patent Application Laid-Open No. S63- 
273823 

(e.g., Fig. 6, and lines 11 to 17 of left-top 
column in page 8) 

(2) The outline of the amendments to claims is as follows. 

- Claim 1 is amended to include the features of claims 7 , 
9, and 10, and amended based on the description of the 
paragraphs [0045] and [0048] to [0050] of the specification 
originally attached to the request. 

- Claim 2 is amended in accordance with the present 
amendment to claim 1 . 

- Claims 3 and 4 are amended to renumber claims 12 and 13, 
respectively, and amended the dependency thereof in accordance 
with the renumbering of claims. 

(3) The feature of the invention according to claim 1 of this 
application 

(3-1) The feature of the invention according to claim 1 of 
this application includes: 

(Al) a scanning optical apparatus including incidence 
optical means for causing at least one beam emitted from light 
source means made incident on deflecting means; and imaging 
means, to which the light beam reflected and deflected by the 
deflecting means is incident, having diffracting optical 
element provided with a diffracting surface on the emitting 
surface thereof, in which the first-order diffracted light 
used generated during passing through the diffracting surface 
disposed on the diffracting optical element is imaged on the 
surface to be scanned by the imaging means, 

(A2) restricting means for restricting the light beams 
diameter of the sixth-order unnecessary diffracted light in 
the sub-scanning direction is disposed on the optical path 
between the diffracting surface and the surface to be scanned 
where the sixth-order unnecessary diffracted light is 
generated at the diffracting surface, and is reflected on the 
incidence surface of the diffractive optical element and the 
scanning is performed with the unnecessary diffracted light on 
the surface to be scanned in the main scanning direction, and 

(A3) the following conditional expressions are satisfied, 

V~(S/<pm) < Lm/Lo ......(3), 
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Reference 8: 
120737 

Reference 9: 
325934 

Reference 10: 
182709 



Lm/Lo < 0.8 (1) , 

where Lo represents the effective scanning width of the first- 
order diffracted light used, Lm represents the scanning width 
of the sixth-order unnecessary diffracted light, S represents 
the width of opening of the restricting means in the sub- 
scanning direction, and cpm represents size of the sixth-order 
unnecessary diffracted light in the sub-scanning direction at 
the position where the restricting means is disposed, 

(3-2) The invention according to claim 1, by adopting the 
configuration (Al) to (A3), and specifically by specifying 
each of components to satisfy the conditional expression (3) 
in a scanning optical apparatus satisfying the conditional 
expression (1), an effect (al) can be obtained. 

(al) when correcting magnification deviation and focus 
deviation in the main scanning direction due to change in 
temperature by providing a diffracting portion (surface) in 
imaging means, the sixth-order unnecessary diffracted light, 
which is a reflected sixth-order diffracted light generated at 
the diffracting surface; is imaged on the surface to be 
scanned; and is maleficent light, can be reduced. 

(3-3) Further feature of the invention according to claim 1 
(3-3-1) The problem 1 of the invention according to claim 1 
is to prevent the quality of the image from deteriorating due 
to the stray light (the sixth-order unnecessary diffracted 
light) which arises as a significant problem in a scanning 
optical apparatus satisfying the following conditional 
expression, 

Lm/Lo < 0.8 (1) - 

(see paragraphs [0014] to [0015] in the specification) 

The reason for adopting the scanning optical apparatus 
satisfying the conditional expression (1) is to effectively 
utilize the fO characteristic of the imaging optical system. 

As shown in Fig. 11 attached to this application, in a 
case of a scanning optical apparatus satisfying, Lm/Lo = 0.73 
< 0.8 (described in paragraph [0047]), the quality of the 
image deteriorates worse in the vicinity of the end portion 
(around ±80mm) of the scanning width Lm of the sixth-order 
unnecessary diffracted light due to the stray light (the 
sixth-order unnecessary diffracted light) . The reason is that 
the region where the stray light (the sixth-order unnecessary 
diffracted light) concentrates exists within the real image 
forming range. 

On the other hand, as shown in Fig. 11 attached to this 
application, the deterioration of the quality of the image 
even in the vicinity of the end portion of the effective 
scanning width Lo due to the stray light (the sixth-order 
unnecessary diffracted light) becomes a problem in the case of 
Lm/Lo=l . However, the effective scanning width Lo is made a 
little wider than the real image forming range. Therefore, the 
vicinity of the end portion of the effective scanning width Lo 
is out of the image forming range, so that the stray light 
(the sixth-order unnecessary diffracted light) doesn't cause 
the deterioration of the quality of the image in the vicinity 



of the end portion of the effective scanning width Lo. 

That is, the problem 1 of the invention according to 
claim 1 is a problem which arises only in a particular 
scanning optical apparatus which satisfies the conditional 
expression <1), Lm/Lo<0.8. 

(3-3-2) In order to solve the problem 1 of the invention 
according to claim 1, the restricting means described in the 
configuration (A2) is needed. However, the inventor of this 
invention first found that the stray light (sixth-order 
unnecessary diffracted light) in the vicinity of the end 
portion of the effective scanning width Lo can be effectively 
eliminated by setting the width S in the sub-scanning 
direction of the opening portion of the restricting means so 
as to satisfy the conditional expression (3) in consideration 
of the effective scanning width of the first-order diffracted 
light used Lo, the scanning width of the sixth-order 
unnecessary diffracted light Lm, and the size <pm of the sixth- 
order unnecessary diffracted light in the sub-scanning 
direction at the position where the restricting means is 
disposed. 

Further, the inventor of the present invention first 
found that although the smaller S/<pm is, the better the stray 
light (sixth-order unnecessary diffracted light) can be 
shielded, the problem 2 that first-order diffracted light used 
is also shielded arises. Therefore, the upper limit value to 
obtain predetermined quality of the image in a scanning 
optical system (to suppress the deterioration of the quality 
of the image due to the stray light) is set so as to satisfy 
the conditional expression (3) . Particularly, the inventor of 
the present invention first found that the upper limit value 
is controlled by the value Lm/Lo, and formulated the relation 
as the conditional expression (1) . 

(3-3-3) Next, the conditional expression (3) of the 
configuration (A3) , 

V~(S/cpm) < Lm/Lo (3) , 

is explained below with reference to paragraph [0052] of the 
specification. 

Although the stray light (the sixth-order unnecessary 
diffracted light) doesn't cause the deterioration of the 
quality of the image in the case of Lm/Lo=l, it significantly 
does in the case of Lm/Lo<0.8. 

For example, if Lm/Lo=0.73 and the scanning speed of the 
stray light is constant, the energy density on the surface to 
be scanned effected by the stray light is substantially 
constant independent of the image height and is 
Lo/Lm=l/0 . 73=1 . 37 times greater than that in the case of 
Lm/Lo=l with no deterioration of image quality. Therefore, 
providing the slit opening portion 7a in the slit member 7 
(restricting means) to shield a portion of the stray light in 
the sub-scanning direction so as to set the energy density 
0.73 times (that is Lm/Lo times) larger, the energy density 
becomes same as that in the case of Lm/Lo=l with no 
deterioration of image quality. At this time, the width of the 
slit opening portion 7a is set to equal to or smaller than 
Lm/Lo times the light beam width of the stray light in the 



sub-scanning direction. 

That is, it is set to satisfy the following conditional 
expression (a) , 

S < cpm x Lm/Lo (a) . 

However, the scanning speed of the stray light is 
actually not constant as shown in Fig. 11, so that the 
scanning speed gradually decrease as moving toward off-axis 
even if the scanning speed in the vicinity on the axis is 
substantially constant. As a result, the energy density of the 
stray light in the vicinity of the image height Lm=±80mm is 
greater than that in the vicinity on the axis. The average of 
the energy density in the range of the scanning range of the 
stray light -80mm to + 80mm is Lo/Lm=l/0 . 73=1 . 37 times, which 
is as same as above case. However, the energy density 
increases in the vicinity of Lm=±80mm. Therefore, the stray 
light needs to be shielded more than defined in the 
conditional expression (a) . 

In the configuration of this invention, since the stray 
light cannot be shielded in the main scanning direction, the 
slit opening portion 7a needs to be configured small in the 
sub-scanning direction, so that it is configured to satisfy 
the following conditional expression (b) , 

S < cpm x (Lm/Lo) 2 (b) . 

Transforming the conditional expression (b) , the 
conditional expression (3), 

V~~ (S/cpm) < Lm/Lo (3) , 

is obtained. 

(4) Argument to the reason (1) in the Notification of Reason 
for Refusal 

(4-1) The cited references 1 and 2 disclose regarding a 
scanning optical apparatus using a diffracting optical element, 
each of which uses a first-order diffracted light to scan a 
surface to be scanned. Further, although it is conceivable 
that unnecessary diffracted light is also generated at the 
diffracting optical element, it is not clear that the scanning 
optical apparatuses in the cited references 1 and 2 satisfy 
Lm/Lo<0.8 or not. 

Since each of the cited references 1 and 2 doesn't 
disclose the position and size of the stop, it is impossible 
to calculate Lm and cpm. 

Further, each of the cited references 1 and 2 doesn't 
disclose a member corresponding to the restricting means 
according to claim 1. Therefore, the width S is also not 
disclosed. 

As described above, the cited references 1 and 2 do not 
disclose and suggest the configurations (A2) and (A3) of the 
invention according to claim 1. 

(4-2) The cited references 3 to 7 disclose that the 
unnecessary diffracted light becomes the stray light in a 
optical system including a diffracting optical element. 
However, in a scanning optical system, the cited references 3 
to 7 do not disclose the scanning optical system satisfying 
the conditional expression (1) Lm/Lo<0.8, the scanning width 
Lm of the sixth-order unnecessary diffracted light, the width 
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S of the restricting means in the sub-scanning direction, and 
the size of the sub-scanning apparatus of the sixth-order 
unnecessary diffracted light <pm, at all. 

The cited references 3 to 7 do not disclose and suggest 
the configurations (A2) and (A3) of the invention according to 
claim 1. 

(4-3) The cited references 8 to 12 disclose a shielding 
member relating to the restricting means according to claim 1 
of this invention. However, it is not disclosed to apply the 
shielding member to eliminate the unnecessary light generated 
at the diffracting optical element of the scanning optical 
apparatus . 

Specifically, it is not disclosed regarding application 
of the shielding member to a scanning optical apparatus 
satisfying the conditional expression (1), the scanning width 
Lm of the sixth-order unnecessary diffracted light, the width 
S of the restricting means in the sub-scanning direction, and 
the size of the sub-scanning apparatus on the sixth-order 
unnecessary diffracted light cpm, at all. 

The cited references 8 to 12 do not disclose and suggest 
the configurations (A2) and (A3) of the invention according to 
claim 1. 

(4-4) As described above, each of the cited references 1 to 
12 does not disclose and suggest to, in a scanning optical 
apparatus satisfying the conditional expression (1), set the 
scanning width Lm of the sixth-order unnecessary diffracted 
light, the width S of the restricting means in the sub- 
scanning direction, and the size <pm of the sub-scanning 
apparatus of the sixth-order unnecessary diffracted light so 
as to satisfy the conditional expression (2), in order to 
reduce the sixth-order unnecessary diffracted light, which is 
reflected sixth-order diffracted light generated at the 
diffracting surface; is imaged on the surface to be scanned; 
and is maleficent light, when correcting the magnification 
deviation and focus deviation in the main scanning direction 
due to change in temperature by providing a diffracting 
portion (diffracting surface) in the imaging means. 

Therefore, it is impossible even for the skilled in the 
art to derive the configurations (A2) and (A3) of the 
invention according to claim 1 from the cited references 1 to 
12. 

Accordingly, it cannot be conceivable that the invention 
according to claim 1 can be invented by the skilled in the art 
from the cited references 1 to 12 and is not patentable. 

(4-5) The inventions according to the other claims than claim 
1 include claim 1. Therefore, it cannot be also conceivable 
the inventions according to the other claims than claim 1 is 
not patentable because of the same reasons of (4-1) to (4-4) . 
(5) Argument to the reason (2) in the Notification of Reason 
for Refusal 

(5-1) Argument to the reasons 1, 4, and 5 

In the amendment submitted on the same date of this 
argument, by the amendment to claim 1 (to include the 
configurations of claims 7, 9, and 10), the configuration of 
claim 1 is clarified so that the skilled in the art can 
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perform the invention. Therefore, we believe that the reasons 
1, 4, and 5 are eliminated. 
(5-2) Argument to the reason 3 
Claim 3 is canceled. 

By this cancel, we believe that the reason 3 is 
eliminated. 
(5-3) Argument to the reasons 2 and 6 

How "the scanning width Lm of the stray light of the 
unnecessary diffracted light" and "the size cpm of the 
unnecessary diffracted light in the sub-scanning direction at 
the position where the restricting means is disposed" are 
introduced will be explained below. In order to specifically 
explain it, the explanation will be provided with numerical 
embodiments . 

The shape of the toric lens 61 constituting the imaging 
means 6 shown in Fig. 1 attached to this application and the 
shape of the diffracting optical element 62 are respectively 
expressed as follows. 

(A) Toric lens 

Assuming that, with the intersection between the optical 
axis of the toric lens and an aspherical shape within the main 
scanning direction expressed by a function including up to 
tenth-order terms being the original, the optical axis be x- 
axis, an axis orthogonal to the optical axis in the main 
scanning direction be y-axis, and an axis orthogonal to the 
optical axis in the sub-scanning direction be z-axis, the 
direction of the meridional line corresponding to the main 
scanning direction can be expressed by the following equation, 

x = Y 2 /R/(l+(l-d+K) (Y/R) 2 ) 1/2 ) +B4Y 4 +B 6 Y 6 +B 8 Y 8 +BioY 10 , 
where R represents the radius of the curvature, K, B 4 , Be, Be, 
and Bio are aspherical coefficients. And the direction of the 
sagittal line corresponding to the sub-scanning direction 
(direction including the optical axis and orthogonal to the 
main scanning direction) can be expressed by the following 
equation, 

S = Z 2 /r'/(l+(l-(Z/r' ) 2 ) 1/2 ) , 
where, 

r' - r 0 (l+D2Y 2 +D 4 Y 4 + D6Y 6 +D 8 Y 8 +DioY 10 ) , 
and where r 0 represents the radius of the curvature of the 
sagittal line on the optical axis, D2, D 4/ D6, Ds, and D10 are 
aspherical coefficients. 

(B) Diffracting optical element 

The shape of the diffracting optical element is expressed 
by a diffraction surface, which is expressed by a phase 
function including up to tenth-order terms in the main 
scanning direction and a phase function including up to 
second-order terms in the sub-scanning direction, 

<p = mX = b2Y2+b4Y4+b6Y6+b8Y8+bl0Y10 

+ (d0+dlY+d2Y2+d3Y3+d4Y4 ) Z2, 
where cp represents a phase function, m represents a 
diffraction order, A represents a wavelength used (that is 
780nm), Y represents a height from the optical axis b2, b4, b6, 
dO, dl, d2, d3, and d4 represent phase coefficient. In this 
embodiment, m=+l-order diffracted light is used as a normal 
scanning light. And in the sixth-order reflected and 



diffracted light, used as a reflected light beam (m=+6) . 

The numerical example (design values) of the imaging 
means 6 is shown in Table 1 for the explanation. 

In the Table 1, the surface 1 corresponds to the 
incidence surface of the toric lens 61, the surface 2 
corresponds to the emitting surface, the surface 3 corresponds 
to the incidence surface 63 of the diffracting optical element 
62, and the surface 4 corresponds to the emitting surface 64. 
The surface 0 in Table 1 corresponds to the deflecting point 
of the polygon mirror 5. 



Table 1 



Surface 
Number 


Surface 
Interval 


Refractive 
Index 




0 


28.5 


1.000 


Reflecting Surface 


1 


8.0 


1.524 


Transmitting Surface 


2 


57.5 


1.000 


Transmitting Surface 


3 


4.0 


1.524 


Transmitting Surface 


4 


125.0 


1.000 


Transmitting Surface 





K 


K 


B4 


B6 


B8 


B10 


Surface 1 


-6.222E+01 


-2.511E+00 


3.374E-06 


1.680E-10 


0. OOOE+00 


0.O0OE+0O 


Surface 2 


-3.772E+01 


-8.873E-01 


2.165E-06 


1.719E-09 


O.OOOE+00 


0.000E+00 


Surface 3 


-4.060E+02 


2.820E+01 


5.962E-07 


-8.980E-11 


8.342E-15 


O.OOOE+OO 


Surface 4 




O.OOOE+00 


O.OOOE+00 


O.OOOE+00 


O.O00E+00 


O.0O0E+0O 



Sub-scanning shape 





R 


D2 


D4 


D6 


D8 


D10 


Surface 1 


1.179E+01 


O.OOOE+00 


0. 000E+00 


0.000E+00 


0.000E+00 


O.OOOE+00 


Surface 2 


1.376B+01 


-1.307E-04 


8.246E-08 


O.OOOE+00 


O.O00E+0O 


O.OOOE+00 


Surface 3 


6.000E+01 


O.OOOE+00 


O.OOOE+00 


0.000E+00 


0.000E+00 


0.000E+00 


Surface 4 




O.OOOE+00 


O.OOOE+00 


0.000E+00 


O.OOOE+00 


O.OOOE+00 I 



Diffraction Grating Order m=+l 





b2 


b4 


b6 


b8 


blO 


Surface 4 


-1.696E-04 


-1.141E-08 


-3.000E-12 


2.000E-16 


-7.000E-12 




dO 


dl 


d2 


d3 


d4 




-4 . 909E-03 


2.843E-07 


5.377E-07 


O.OOOE-OO 


2.123E-13 



Here, the F-number of the F9 lens is F==184 . lOmm/rad. 
Therefore, the scanning view angle 9max for the scanning the 
range Lo/2=±110 is ±34.2°. 

And the disposition of the incidence optical system 
disposed on the optical path between the light source 1 and 
polygonal mirror 5 is as follows. 





Surface 


R (Meridian Line) 


r(Saqittal Line) 


d 


N 


Light Source 


-6 






29.6 


1 


Collimator 
Lens 


-5 


178.472 


178.472 


2.00 


1.762 


-4 


-26.645 


-26.645 


3.00 


1 



8 



Stop 


-3 


CO 


09 


6.52 




Cylinder 


-2 


oo 


41.29 


3.00 


1.511 


-1 




09 


75.98 





The aperture stop is an ellipse in shape, the diameter 
thereof in the direction parallel to the paper surface (main 
scanning direction) is 4.9 and the diameter thereof in the 
direction perpendicular to the paper surface (sub-scanning 
direction) is 3.72. 

The light beam trace in this numerical embodiment (Table 
1) can be performed by using an optical light beam trace 
software offered commercially (such as codeV offered by 
Optical Research Associates) or a optical trace software 
developed in Canon Kabushiki Kaisha. The light beam 12 shown 
in Fig. 10 of the present application is the illustrated 
optical trace, which is optical-traced by the software 
developed in Canon Kabushiki Kaisha. 

Here, the unnecessary diffracted light is defined as 
follows. The sixth-order reflected and diffracted light 
generated at the emitting surface 64 (the surface 4) of the 
diffracting optical element 62 is surface-reflected on the 
incidence surface 63 (the surface 3) of the diffracting 
optical element 62, then the light is transmitted through and 
diffracted by the emitting surface 64 (the surface 4) of the 
diffracting optical element 62 and traveling toward the 
surface to be scanned as a transmitted and diffracted light. 
The unnecessary diffracted light is defined as the transmitted 
and diffracted light. On the contrary, the trace of the stray 
light of the unnecessary diffracted light is performed by 
setting the positional information as described below. That is, 
the trace is performed by adding two surfaces, the surface 4' 
for the surface information with respect to the sixth-order 
reflected light on the surface 4 and the surface 3' for the 
surface information with respect to the sixth-order surface- 
reflected light on the surface 3. Specifically, it becomes as 
shown in Table 2. 



Table 2 



Surface 
Number 


Surface 
Interval 


Refractive 
Index 




0 


28.5 


1.000 


Reflectinq Surface 


1 


8.0 


1.524 


Transmitting Surface 


2 


57.5 


1.000 


Transmitting Surface 


3 


4.0 


1.524 


Transmitting Surface 


4' 


-4.0 


-1.524 


Reflecting Surface 


3' 


4.0 


1.524 


Reflecting Surface 


4 


125.0 


1.000 


Transmitting Surface 





R 


K 


B4 


B6 


B8 


B10 


l 


-6.222E+01 


-2.511E+00 


3.374E-06 


1.680E-10 


O.OOOE+00 


0.000E+00 


2 


-3.772E+01 


-8.873E-01 


2.165E-06 


1.719E-09 


O.OOOE+00 


0.000E+00 
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3 


-4.060E+02 


2.820E+01 


5.962B-07 


-8.980E-11 


8.342E-15 


O.OOOE+00 


4' 




O.OOOE+OO 


O.OOOE+OO 


O.OOOE+OO 


O.OOOE+00 


O.OOOE+OO 


3' 


-4.060E+02 


2.820E+01 


5.962E-07 


-8.980E-U 


8.342E-15 


O.OOOE+00 


4 




0.000E+00 


O.OOOE+OO 


O.OOOE+00 


O.OOOE+OO 


O.OOOE+00 






R 


D2 


D4 


D6 


D8 


D10 


1 


1.179E+01 


O.OOOE+00 


O.OOOE+00 


O.OOOE+OO 


O.OOOE+00 


O.OOOE+OO 


2 


1.376E+01 


-1.307E-04 


8.246E-08 


O.OOOE+00 


O.OOOE+OO 


O.OOOE+00 


3 


6.000E+01 


O.OOOE+00 


O.OOOE+OO 


O.OOOE+OO 


O.OOOE+00 


O.OOOE+OO 


4' 


CO 


O.OOOE+OO 


O.OOOE+OO 


O.OOOE+00 


O.OOOE+OO 


O.OOOE+00 


3' 


6.000E+01 


O.OOOE+00 


O.OOOE+00 


O.OOOE+00 


O.OOOE+00 


O.OOOE+00 


4 




O.OOOE+00 


O.OOOE+00 


O.OOOE+00 


O.OOOE+OO 


O.OOOE+00 



Diffraction GratJ 


mq Order m=+6 


Surface 


b2 


b4 


b6 


b8 


blO 


4' 


-1.696E-04 


-1.141E-08 


-3.000E-12 


2.000E-16 


-7.000E-12 


dO 


dl 


d2 


d3 


d4 


-4.909E-03 


2.843E-07 


5.377E-07 


O.OOOE-OO 


2.123E-13 


Diffraction Grati 


.ng Order m=+l 


Surface 


b2 


b4 


b6 


b8 


blO 


4 


-1.696E-04 


-1.141E-08 


-3.000E-12 


2.000E-16 


-7.000E-12 


dO 


dl 


62 


d3 


d4 


-4.909E-03 


2.843E-07 


5.377E-07 


O.OOOE-00 


2.123E-13 



The light beam trace in this numerical embodiment (Table 
2) can be also performed by using an optical light beam trace 
software. The stray light 13 shown in Fig. 1 (main scanning 
cross sectional view) of the present application is the 
illustrated optical trace, which is optical-traced by the 
software developed in Canon Kabushiki Kaisha. 

The range Lm of xs the scanning width of the stray light of 
the unnecessary diffracted light" in Fig. 1 is a range in 
which the stray light 13 scans with respect to the range of 
scanning view angle 9max=±34.2 with which the range of 
Lo/2=±110 is scanned. That is, in the numerical embodiment 
shown in Table 2, the range Lm can be calculated by tracing 
over the scanning view angle 0 within the range of the view 
angle 9max=±34.2 by the optical trace software to detect where 
the light beam reaches on the surface to be scanned. The 
scanning range is about ±80 (Lm=160) as described in paragraph 
[0047] of the specification and as shown in Fig. 11. 

Fig. 11 shows what point on the surface to be scanned the 
principal ray in the main scanning direction and two marginal 
rays reach. The two marginal rays are defined by the above- 
described aperture stop 3 (width 4.9 in the main scanning 
direction) . 

On the other hand, "the size of the unnecessary 
diffracted light in the sub-scanning direction at the position 
where the restricting means is disposed" can be calculated in 
a same manner. Specifically, in Table 2, the trace is 
performed with the distance between the emitting surface 64 of 
the diffracting optical element 62 (the surface 4) and the 
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surface to be scanned being 125, The restricting means 7 is 
disposed between the diffracting surface 64 and the surface to 
be scanned 9 as described in paragraph [0039] of the 
specification, and the like. Therefore, the distance X between 
the diffracting surface 64 and the restricting means 7 is not 
longer than 125. In order to trace the behavior of the stray 
light on the restricting means, by changing the surface 
interval of the surface 4 125 as shown in Table 2 to X, the 
trace can be performed by using the optical trace software. 
The stray light 13 shown in Fig. 2 (sub-scanning cross 
sectional view) of the present application is the illustrated 
optical trace, which is optical-traced by the software 
developed in Canon Kabushiki Kaisha. The stray light 13 shown 
in Fig. 2 is a marginal ray in the sub-scanning direction. The 
two marginal rays are defined by the above-described aperture 
stop 3 (width 3.72 in the sub-scanning direction). 

With the above explanation, we believe that it is clearly 
explained that how "the scanning width Lm of the stray light 
of the unnecessary diffracted light" and "the size <pm of the 
unnecessary diffracted light in the sub-scanning direction at 
the position where the restricting means is disposed" are 
introduced. 

Note that we believe that above-described technical 
matter can be easily understood by the skilled in the art. 

By this argument, we believe the reasons 2 and 6 are 
eliminated. 

(5-4) By the above argument, we believe the reason (2) is 
eliminated. 

(6) By the above argument, we believe the reasons (1) and (2) 
for the refusal for the present application do not exist. 
Consequently, we would like you to examine the present 
application again, and to decide to grant a patent to this 
application, quickly. 
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